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considerably with increase of current, and the voltage of the arc itself is often less as the current increases. This sounds impossible, but it is a well-established fact, and points to the instability of the arc unless a steadying resistor is placed in series with it. In a large furnace the resistance of the cables, electrodes and transformer or electric generator is usually sufficient for the purpose, but the writer has frequently extinguished the arc in an experimental furnace by turning on too much current, that is by cutting out too much of the regulating rheostat, and so applying too high a voltage to the arc. The resistance of an arc is not constant, but as the current increases the arc becomes larger in cross-section and its resistance decreases in about the same proportion, or even faster than the current increases; the voltage in consequence remains constant or decreases.
A certain minimum voltage, which varies from about 25 to 35, is needed in order to start an arc at all; beyond this the voltage increases with the length of the arc, on account of the additional resistance that is introduced as the carbons are drawn farther apart. The voltage of an ordinary lighting arc may be obtained by the formula:
E=m-\-nl
E is the voltage, I is the length of the arc in inches, and m and n are constants, which for good pure carbons have the values 40.6 and 40 respectively.1 The constants would be smaller for arcs between cored carbons, for arcs enclosed in a 'furnace, so that the heat of the arc was retained, and for alternating-current arcs. The following figures may be given as examples of direct-current arcs in small furnaces; they have been selected from the work of Henri Moissan, whose furnace is shown in Fig. 6.
TABLE XIV—VOLTAGE OP MOISSAN'S ARC FURNACE. Amperes                    Volts           Amperes                      Volts
35-40..............  55                  800..............   no
ioo.................  45                 900..............    45
250.................   70, 75 '        1,000..............    50, 60, 70, 80, no
300.................  60, 70, 85     1,200..............    70, ioo, no
400.................   80                2,000..............    60, 80, ioo
450.................   60, 75           2,200..............    60, 70
600.................   60
This table indicates that the voltage of the arc is not determined by the amount of current flowing through the furnace, but depends 1 Electric Lighting, by F. B. Crocker, vol. ii, p. 308.ewhat larger than stated above, the rate of heating would be proportionately reduced, and would agree more nearly with the other figures for this class of furnace.
